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NUTRITION OF PREMATURE INFANTS 


The circumstances of life after premature 
birth afford a most severe test of nutritional 
processes. The organism enters extrauterine 
existence ill-prepared for any prolonged 
drain upon its own storage depots, and yet, 
after a brief postnatal pause, proceeds to 
make additions to its weight and to its 
separate body tissues which are astonishing 
if considered in relation to its size. Recent 
figures indicate an average increment of 
about 220 per cent in weight between birth 
and the sixth month of life. The growth of 
the full-term infant during its first six 
months is proportionately only about half as 
rapid as that of many prematures, while the 
growth spurt in adolescence is a negligible 
addition by comparison. When one consid- 
ers the performance of the premature, not 
only with due regard to the curtailed period 
of intrauterine nurture, but also in the light 
of the presumably immature status of the 
digestive tract, the accomplishment appears 
all the more phenomenal. 

It should be emphasized at once that the 
fact of survival, in the great majority of 
premature infants, is decided within the first 
few days after birth. If feeding is of any 
real significance in determining the im- 
mediate outcome, what the infant is fed is 
apparently of less consequence than how he 
is fed. Fatalities are usually assignable to 
anoxia (sometimes from aspiration of im- 
properly administered food), to birth 
trauma, to infection, and to what one in- 
spired young physician quite properly di- 
agnosed as “‘inability to live.’’ Nutrition, 
therefore, is of less significance in determin- 
ing whether the premature infant will live 
to grow than in determining the satisfac- 
toriness of his growth if he lives. And here 
not only the adequacy of total calories must 
be considered but also the amounts of in- 
dividual food elements. For it is clear that 


the premature is not simply to be fed more of 
the same foods on which the full-term infant 
thrives, but may need _ proportionately 
greater amounts or earlier additions of 
individual nutritional elements. This is 
exemplified by the unique requirement for 
ascorbic acid to allow complete metabolism 
of the aromatic amino acids in premature 
existence. It also appears in the evidence that 
a prolonged intake of human milk may not 
afford as satisfactory mineralization of the 
skeleton as may cow’s milk even though 
additional vitamin D is provided with 
either type of feeding. 

The question whether the premature 
should be fed human milk, which is presum- 
ably more digestible but demonstrably of 
lower mineral content than artificial milk 
mixtures, is one that has not yet been an- 
swered with unanimity. It is of interest that 
the authors of two excellent recent books 
which consider the subject at considerable 
length avoid making flat recommendations. 
EK. C. Dunham (‘Premature Infants, A 
Manual for Physicians,’’ Government Printing 
Office, Washington, D. C. (1948)) and F. W. 
Clements (‘‘Infant Nutrition,” Williams and 
Wilkins Co. (1949)) both tend to leave the 
decision for the reader. Dr. Dunham perhaps 
leans more toward advocacy of the higher 
protein, higher mineral mixtures based upon 
cow’s milk, while Dr. Clements (like most of 
the British and continental pediatricians) 
seems to lean slightly in the other direction. 

If one is permitted to regard the matter 
teleologically, human milk would appear 
presumably the most satisfactory of all 
foods for infants of full-term gestation and 
therefore suitable for other infants in 
inverse proportion to the degree of their 
prematurity. This would be in accord with 
the observations of H. H. Gordon, 8. Z. 
Levine, and H. McNamara (Am. J. Dis. 
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Child. 73, 442 (1947)) who showed that the 
discrepancy in growth between infants fed 
upon human milk and upon cow’s milk 
mixtures was greater among the smaller and 
therefore most premature subjects. The 
work of Gordon et al. was therefore pub- 
lished with the advice that the breasts of 
mothers of such infants be pumped so that 
lactation will continue and the infant may 
ultimately be breast fed when he has at- 
tained a postconceptional age somewhere 
near that of normal birth. The fact that 
universal agreement has not yet been 
reached upon the question of human versus 
cow’s milk for premature infants may in 
the long run be less a reproach to medical 
ignorance and indecision than a tribute to 
the relatively great powers of anabolism or 
“growth-urge” which characterize life under 
these unique circumstances. In any case, 
the pediatrician would welcome further 
information regarding the best basic food 
for these infants, especially if it resulted from 
careful long-term clinical studies. 

Whether human or cow’s milk be chosen 
as the staple diet of the premature, there 
will remain the question of supplementation 
for either regimen, particularly as regards 
iron and vitamins. The shorter the period of 
gestation, the more severe (and perhaps 
the more prolonged) is the period of relative 
anemia which follows premature birth. 
Since both erythrocyte count and hemo- 
globin concentration may be expected to 
decline until a low point is reached at about 
twelve weeks, and then spontaneously and 
slowly to rise, various preparations of iron, 
and of practically every other factor which 
might stimulate blood formation, have been 
used in the attempt to prevent this ‘‘anemia 
of prematurity.”’ The majority of investiga- 
tors have concluded that the early adminis- 
tration of any of these substances is 
accompanied by little or no response, 
although if given after the second or third 
month medicinal iron may hasten the normal 
trend toward improvement. 

Among the vitamins, ascorbic acid fills a 
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unique need in the protein metabolism of 
premature existence as has been mentioned 
above. There is no evidence that the infant 
is especially prone to develop scurvy as a 
consequence of deficient storage or intake. 
Abundant clinical evidence suggests a large 
requirement of vitamin D for the prophy- 
laxis of rickets. Convincing metabolic studies 
have suggested that the meager stores of 
calcium and phosphorus at premature birth 
may be somewhat less than adequate for 
skeletal growth if the infant is fed the rela- 
tively low mineral concentrations of human 
milk, but the degree of risk needs to be 
clarified. There is also some disagreement 
as to whether the vitamin D requirement for 
prophylaxis of rickets is, indeed, increased 
in premature infants, providing that ample 
calcium and phosphorus are in their diets. 
The status of need for vitamin K is in doubt 
not only for premature but even for full- 
term infants, while interest in vitamin A has 
been focused more upon the mechanics of 
its absorption than on any clinically demon- 
strated requirement for increased intake. 
Aside from the cause of premature birth 
and its prevention, perhaps the most serious 
unsolved problem of prematurity is that of 
retrolental fibroplasia, a condition develop- 
ing some weeks after birth in the eyes of such 
infants and often progressing to more or less 
complete blindness. This condition, now re- 
ported from many areas as occurring in 5 to 
20 per cent of infants weighing less than 4 
pounds (1800 g.) at birth, could easily be ex- 
plained by their early deprivation of some 
nutritional agent normally supplied trans- 
placentally during fetal life. Thus far theories 
of this nature, including the most recent one 
that retrolental fibroplasia results from avit- 
aminosis E, have not been adequately sub- 
stantiated. Nevertheless many of them have 
received widespread publicity, regrettable 
not only for its own sake but because the 
medical and lay publics have been led to fee! 
that retrolental fibroplasia could have been 
prevented by application of this or that cur- 
rently debated theory. As in so many other 
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situations, those whose business it is to in- 
form the public should bear in mind that the 
later disproof never attracts so much atten- 
tion as does the earlier affirmation. 

To test whether anything more than 
chance association was responsible for the 
increasing incidence of retrolental fibroplasia 
in one large nursery during an era of in- 
creased prescription of multiple water-misci- 
ble vitamins, the use of supplements of vita- 
mins A and B in early premature infancy 
was entirely stopped for a period of more 
than one year. While the effect upon the 
frequency of retrolental fibroplasia cannot 
yet be evaluated because of other variables, 
no clinical evidence of any other growth dis- 
turbance or avitaminosis was noted. There- 
fore it would seem that both the breast milk 
and the cow’s milk which were fed provide a 
sufficiency of vitamins other than vitamin D 


NUTRITION REVIEWS 355 


and ascorbic acid to satisfy growth require- 
ments during the early months following pre- 
mature birth. 

The nutrition of premature infants thus 
offers numerous and fascinating problems 
for the investigator. The pediatrician wishes 
neither to place undue emphasis upon die- 
tary factors of unproved significance nor to 
omit giving his small patient the benefit of 
any nutritional element of demonstrated 
importance. Particularly valuable for him 
would be the results of broad but carefully 
administered long-term studies designed to 
test the clinical applicability and _ signifi- 
eance of much of the more detailed work 
already done. 

CLEMENT A. Situ, M. D. 
Boston Lying-in Hospital 
and Harvard Medical School 
Boston 
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The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the science of nutrition; and (2) 
the support of educational measures that will assist in making. the science 
of nutrition effective in the lives of present and future generations. 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientifie review. Since the 
reviews as Originally prepared by a member of the Editorial Staff are fre- 
quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
bers to individual reviews. There is thus a high degree of group responsi- 
bility on the part of the Editor and Associate Editors. 

Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 


A leaflet based on articles appearing currently in NUTRITION 
REVIEWS and entitled “Current Research in the Science of Nutrition’’ is 
distributed free of charge by The Nutrition Foundation each month. The 
vocabulary of the leaflet is adapted for lay reading and the subject matter 
is restricted to clearly established findings of practical interest. Those 
who wish to have their names placed on the mailing list should write directly 
to The Nutrition Foundation, Inc., Chrysler Building, New York City. 


